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(54) (57) CnOCOB PEMOHTA OB6uiHOP 
KOJIOHHbl, BuiKwaioiuitft cnycx b Hce nxj>- 
pHpoaaHHoro naTpy6ica h pactuHpemte noc-neA- 
Hero ad AHBMeTpa o6ca/iHoA kqaohhu nyiew 
npoTH)KKN «epe3 Nero wHcrpyueRxa, oTAWiaxh 
mu&c* Tew. mo, c ucnbto noBuuieHHR Haae*- 
hoctm nepeKpuTHH Htrrepaana HapyiueHMR. 
onycxaioT AonoflHirreAbHbifi roo)pHpoBaHHbifi 
naTpyoox h ycraHaBJifiBaiOT c aa3opoM no Top- 
uy c ocHOBHbfN, pacuiHpntor o6paiueHHyio k 
ocHOBHOMy naTpyfiicy xoHueByio qacrb AonoA* 
HHTeAbHoro naipy6Ka u cue mam ero ao yno- 
pa b paHec ycraHOBJieiiHufit a 3aTeM npoTHni- 

B3I0T MHCTpyMCHT Mepe3 Becb uaTpyooK. 
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It uS»p«-tfiifi. i.| «J # ,: , «.,.m , .;iv..i:|»H 
uriiMr\iMM mm .ii!khi* Uiisisr nt-rrpvi'i hiihh'Tii 

ft ««fV;|.||IM\ K<ill»lfM,l\ t'Ml.lAMH Itl^lMHdfl 11 

i;ilf»H»H HpOUbJIII.Il'IIHiHMII. n »l3CrMiktll iipn 
k.illMTn.lhllOM pCttOHfC tlfVa.lltM.X MklflHII. 

MiHtvTfii ruikoti \rrni(«>BKii nnJipiipoiiaHiiu 
i ci unT|»yftK;i r Tpyftjx iutcm pactiiiipciuiH ero 

(H)CpiMrTBi»M BipUB3 

Hc.WTaiKOM Aaimoro cnfK«>6a aft/weiCR 

HlftKOC KJMOCTDO peM0HT3. MTO ntifeftCllfleiVH 

ipvAiioerbio o6cene««cmiR paBiiOMcpnoro pac- to 
ii tit pc huh nxJipHpoHammro naTpy6Ka no bccm 
dilute. flpii ritibitoM noBpeaacHmi koaoHhu 
ii ftaibtiioft HC.1II4IUIC papaaa ofcaAtiaR koaoh- 
iia mojkpt 6hitb napyiiieiia, a uepaBHOMcpiioe 
paciiiiipciiiic naipy6Ka npiiBoai.T k y.MCHbine- 
iitiK) ero npoxoauoro cc«ennR. t5 
HaitfMVicc 6aii:ikiim k npeAAaraeuoMy rb- 

ARCTCR CllOCOti peMOHTa 04kajHOfi KOAOHHbi, 

BKito'iaKHUitH cnycK b nee ro<t>pKpoBaHiioro 
rmpyfiKa it pacumpcHite nocAeAHero ao jiii- 
aMeTpa oTkmahoh Kaioiiiibi nyieM npoxRKciui 
»tepc:i iicro itiicTpyMCtrra |2]. 

HeaocraTOK losocTitoro cnoco6a 3aK.no- 

laCTCR B M3.10H liajOKHOCTH nepeupbrnin 30- 
IIM liapyillCHIIH. MTO CBR33HO C BO3M0)KH0CTblO 
iMY'iaCH* B npaKTHKC pCMOHTd o6caaHbix KO- 

.lotiii. Korao iiocie ycTaiioBKii ro^pupoBaniio- 25 
ni naTpy6Ka i le repn emu hoot b coxpaHHeTcn, 

lipil'ICM 30HB lirrepMCTHHHOCTH, K3K npaBIUO, 

naxoiiiTCR iicitucpeacTBCHHo Haa it.ni noa yc- 
Taiion.-ii'iiiiMM paBee riaTpy6K0M. JliiKBHAiipo- 
Harb *iy Herep\unpiHOCTb mokho TanbKO ny- 
tcm ycTOMOBKii aonaiHirrejibHoro naTpytixa b 30 
ctuk k y>Ke y c t a h o ba e h h o m y . 

UeAb M3o6peTeHHR — noBuuieHHe HaaejK-. 
ikxtii ncpcKpbiTHR miTepBavia HapyiiKHHH. 

riocTaB-iCHHaR ueAb aocTHraeTCH tcm. hto 

B CHOCOOO |>CMOHTa 06C3AH0H KO/IOHHbl, BKAIO- 

MaiomcM cnycK b hcc rcx)>piipoBaHHoro naTpy6- 35 
Ka ii pa cum pen lie nociejiioro xlo AHaMeTpa o6- 
cdAHoA KaiOHHM nyTCM iipoTR)KKH Mepe3 Hero 

HHCTpy MOUTH. CHyCKBlOT AOnOAHHTeabHblH T0<1>- 

piipoBatiHhiu naTp\6oK h ycTaHaainBam c 3a* 
3opoM no Topuy c ochobhum. pactuiipRiOT 66- ^ 
paiueHHyto k ocHOBHOMy naTpy6Ky KOHuesyio 
MacTb AonaimiTcibHoro uaTpy6Ka n cue mam 
ern ao ynopa b paiiec ycTaiioBJiBHHbiN, a .3a- - 
tcm iipoTRntBatoT HHCTpymeHT qepea BCCb naT- 
pyfioK. 

Ha 4>nr. I -5 n ok 33a h a nocneAOBaTenb 
HfKTb ycTaiioBKii aono.THMTCJibHoro naTpy6na 
Ha.i ochobiiiSm: Ha <J>Mr. 6—10 — to *e. npH 
ycTBHOBKe aonaiHHTe.ibHoro naTpy6Ka noa 
ochobhum; Ha ijwr. II — ceMeHHe A—A Ha 
(t»ir. 3. 50 

Cmxo6 BK.iK>*iaeT noc^eaoBaTe^bHocTb one- 
paiuiH c iiiiCTpyMfHTOM I. HanpiiMep, c paan- 
a-ibMO-parinitpflioiUMMcn koiiuom. H HCTpyMeiu 
niiycKatoT b cKBa>KHiiy Ha Tpy6ax 2 k MecTy 3 


I 

•l.ip\IIH'|ill»« .l.;i**«H MM* fit It 1 4 « MlMllf.lt, 

hum riH|)piipnpaniiij\i uaipv^MiM 1 n \hi»|mim ~i. 

lloC.llMOBaitMblltK'Ili ttlirpaUHH tin i IUmA 

npii pa6ore cinixy aaepx {t|>Hr. - 1 fi). >Via- 
HOH-ieHKbiH paHee iLiacTupb a hiui* rtK|>pii|m- 
o;iMiioru naTpvtlxa 6 janiiMaeT rio.ii»KeHiie. no- 
Ka33Hiine Ha ^tir. I. ii Hapymeiute 3 o6caaHOH 
KaioHHbi ocTaeTCR HcnepexpuTbiM. HamiHaR ot 
raioBbi ruacTbipR 6 it Bwuie. iloncuHHTe-ih- 
HbtH ro4>pnpoaa,HHbiH ndrpyCoK 4 onycKaeTCH 
k paHee >TT3Ho&ieHHOMy iwiacTMpio 6 c mh- 
TepsaiOM ox Hero no Topuy. 

3aTCM b Tpyftax 2 co:uann • H36utomhu(* 
.ian.-ieiiiie mchakocth. paBHoe 1/3 palkmero ,iaB- 

.leHH*. B 3TO BpeMR HHCTpyMCHT I paCtllltpKCT 

mdcTupb b npe.icnax, noxasaHiibix Ha iftiir. II. 
T. e. tie noaHocTbio. CueaneHtie njiacrupH c ko- 
•noiiHofi npoH3oftAeT .iiiiitb*no RucTyuaM. (Ipii 
BceM 3tom npoTR^xa HHCTpyMf/HTd I b iuac- 
Tupc (<J>nr. 2| cocraBJiRci HanajibHyio qaitTb 
cro itiiiiibi. sto no3Bo.iiiT .ierKo cjBitHyTb ero 
BHH3 ynopoM 5 &o KoiiTaxTa b pattee yrraiHw- 
•leHHbtft n.iacTbipb 6 fiea nax.iecTKii '(<t>ur. 3 
h 4) ii nepeicpbJTb HiiTepBaa Me May hhmh nci- 
naiHHTe.ibHfaiM niacrbipeM 4. 

Doc.ic 3Toro aaBAf Hue >kii.ikocth b HHcrpy* 
"MeHTc I cmiwaioT ao HyAR. PaAHaAbitbie Ha* 
rpy3Kii HHCTpyMeHra I Ha naTpy6ox 4 yMCHb- 

UJ3I0TCR. M OH nepeBOAHTCR B H3Ma<lbHOC* flO- 

A0)KCiiHe (4>nr. 3). VnopoM 5 cMematOT naTpy- 
6ok 4 BHM3 ao ynopa a paHee ycTanoa.ieiV 
Hwfi anacTUpb 6. nepexpuBaR HHTcpaa^i Hapy* 
uieHiiR (4>Hr. 4). Hmmhhr MacTb naTpy6Ka 4 
ymtpaeTCH b aepxHtoio MacTb paHee ycr3HOB- 
jieHHoro rwacTbipa 6. B MecTe coeAHHeHHR no- 
AyMaercR repxeTH^Koe coeAHiieHHe ARyx toh- 
KocTeHHwx aiacTbipeft h nocie 3Toro HHcrpy- 
raeHT I npoTflrHBawT nepe3 naTpy6<>K 4 ao bu- 
xoAa H3 Hero (<|>Hr. 5). 

B n poii3 bo AcTBe pa6oT no ycTaHOBKe tuiac- 

TbipR B 06C3AHOH KOAOHHe eCTb BapH3HT,. KOT- 

Aa nAacTupb pacuHpneTCH HHctpyMCHTOM I 

CBepxy BHH3. 

riocAeAOBaTeAbHOCTb onepauHH no npea-ia- 
raeuoMy cnocofly b 3tom CAynae 3HiuiorH4Ha 
nepBOMy BapitaHTy, TOAbKo AonoAHHTeAbHbJft 
naTpyt5oK 4 ycraHaBAHBam aaTRWKofi Tpy6 2 
BBepx ao ynopa b paHee ycTaKOBjicHHufi njiac- 

Tblpb 6 B 06C3AH0H KOAOHHe l$HT. 6-10). 

TaxHM o6pa30M, Hcnojibayn npeaviaraeMbiH 
cnoco6 coeAHHeHHR nAacrbipeH momho noBw- 
cHTb naAOKHOCTb nepeicpbiTHR HapyuieHHoro 
HHTepBa^ia o6caAHOH kojiohhu. 

[IpeAAaraeMbiA cnoco6 ycTpanneT rioBTop* 
Hoe ueMeHTHpoBaHHe oCcaAHwx ko^ohh qepe3 
Ae<|)eKT b KonoHiie. 

ycT3HG8Ka AonaiHHTe^ibHoro n.iacTbipR 3h;i 

MHTeAbHO COKpaTHT 11 RpCMR. 3aT pa«IH BSeMOP 

H3 npHroToaneiine h 3a khmkv MaTcpna.ioB mo- 

pe3 aC(|>CKT B KOAOHHe. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1 , for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. I, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 1 1 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 


Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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for figure] for figure] for figure] for figure] 
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Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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